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Healthcare for the elderly population presents enormous challenges, which are further compli-
cated by ethnicity-related socioeconomic disparities in the United States. We set out to determine
the predictors of hospital admissions in the elderly by conducting a retrospective cohort analysis
of a nationally representative sample of community-dwelling individuals aged 70 and older in 1984
(n=7541). Multivariate logistic regression analysis of data from the Longitudinal Study on Aging
revealed that race, health status, type of family relationship, and activities of daily living (ADL) are
significant predictors of hospitalization among the elderly. Older blacks are less likely to be admit-
ted into the hospital, compared to their white counterparts (OR 0.68, 95%Cl 0.52-0.89). Elderly
persons who perceive their health status as being fair or poor are three times as likely to be hos-
pitalized than those who perceived their health status as excellent (OR 2.99, 95%Cl 2.154.15).
Those with impairment in activities of daily living are twice as likely to be confined to the hospital
than those without impairment (OR 1.78, 95%Cl 1.64-1.96). Elderly persons living with nonrela-
tives are three times as likely to be admitted for short hospital stays than those living with spous-
es (OR 2.90, 95%Cl 1.44-5.82). Future identification of predictors of hospital admissions in the
elderly may help characterize those at risk and perhaps allow for focused and timely intervention.
(J Natl Med Assoc. 2003;95:1158-1167.)
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INTRODUCTION
Persisting demographic trends make healthcare

provisions for the elderly an important and recur-
ring issue in the United States. The enormity of the
challenges created by these demographic trends is
further complicated by socioeconomic disparities
among ethnic groups.

Although the elderly have a significant need for
hospital care services, little is known about how these
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needs are met. In addition, few longitudinal studies
had adequate samples of blacks to examine within-
group differences that affect healthcare utilization
patterns, an important gap our study seeks to fill.

The aim of this study is to determine the pre-
dictors of hospital admissions in the elderly popu-
lation included in the Longitudinal Study ofAging
employing Andersen's behavioral model of predis-
posing, enabling, and need variables.' Predisposing
characteristics are synonymous with individual
inclination to use healthcare services and include
demographic factors, social systems, and health
beliefs. The enabling characteristics in Andersen's
model, such as income, insurance and regular
source of care, comprise features that make health
services available and accessible, while need is the
basic and direct stimulus for the use of health serv-
ices when the appropriate levels of predisposing
and enabling characteristics exist.
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Table 1. Socioeconomic and Demographic
Variables of the Study Sample (n=7540)

Selected Variables % Mean ± sd
Race/ethnicity:
Whites 92.4
Blacks 7.4
Others 1.2

Gender:
Males 38.0
Females 62.0

Age:
70-74 41.6
75-79 30.6
80-99 27.7
Mean age 76.8 ± 5.5

Education:
< 1 2 years 57.1
12 years 25.2
Above 12 years 17.7
Mean grade 10 ± 3.7

Marital Status:
Never married 4.7
Married 48.0
Widowed 42.8
Divorce/separated 4.5

Poverty Status:
Above poverty threshold 82.3
Below poverty threshold 17.7

Source: Longitudinal Survey on Aging, 1984,
1986. Percentages may not add up to 100%
due to rounding of numbers
sd = standard deviation

The longitudinal design of this study permits
the development of predictive models for the use of
inpatient hospital care services and allows us to
examine the effect of social network structure and
care, on the rate of hospital admission among the
study population. Most importantly, future identifi-
cation of predictors of hospital admission in the
elderly may help to identify those at risk and per-
haps allow focused and timely intervention.

METHODS
Data Source

The LSOA is a long-term prospective study of
7,541 Americans aged 70 years and older who were

not residing in nursing homes in 1984.2 The 1984
baseline data ["Supplement on Aging" (SOA)] was
collected as part of the National Health Interview
Survey (NHIS) for that year and involved face-to-
face interviews with respondents (or family members
if participants were unable to answer the survey).3
The 1986 and 1988 reinterviews were telephone fol-
low-ups for those who had phones, and mail follow-
ups for those who did not. The 1984 SOA collected
data on past nursing home stays, source of help, fam-
ily structure, relationships, support, basic and instru-
mental activities of daily living, opinions about
health, and additional data on health conditions and
impairments of older people. The LSOA 1986 and
1988 reinterviews collected data on living arrange-
ments, death, physical limitations, and nursing
home/hospital stays preceding the reinterviews. The
sample for the LSOA had an overall follow-up com-
pletion rate of 92% for the 1986 reinterviews.2 The
present study is limited to data obtained from the
baseline (1984) and 1986 follow-up surveys.

Variables
The LSOA provided a large pool of probable

variables through a total of 1,991 queries posed to
respondents. Demographic variables considered in
the analysis include race (white, black, other), gen-
der (male, female), age (70-74, 75-79, 80-99), edu-
cation (<12 years, 12 years and >12 years), marital
status (never married, married, widowed, and
divorced/separated), and poverty status (above or
below poverty status based on the poverty line of
$4,979 for a single person aged 65 or older in 1984).

Family income was ascertained in the LSOA by
asking whether family income was more or less
than $20,000. Different flashcards were used to dif-
ferentiate between the two categories and to deter-
mine income and expenditure patterns. Questions
asked included: Do you/your partner receive social
security, veterans benefits, pensions? Any mort-
gage/home equity? Do you own or rent residence?
How do finances work out at the end of the month?

Family structure and living arrangements were
determined by several issues (number ofpeople liv-
ing in household, current marital status, any adult
other than spouse in household-ifyes, relationship
to person). Questions were also asked on getting
together with family (frequency of contact with
family members not living in the same household
over the past two weeks through visits, mail, phone,
outings, etc.) and interaction with friends/ neigh-
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Figure 1. Percent Distribution of Education Attainment by Race
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Source: Longitudinal Survey on Aging, 1984, 1986.

bors (frequency of contact with friends/neighbors
over the past two weeks through visits, mail, phone,
outings, etc.). Self-rated health status was classified
as excellent, very good, good, fair, and poor.3

For purposes ofthis study, possible predictors of
hospital admissions in the elderly were analyzed
using the Andersen model. Race, education, and
family relationship were examined as variables that
predispose individuals to utilize admission servic-
es differently. Family income, health insurance
coverage, and social network involvement were
examined as enabling variables, while perceived
health status and activities of daily living (ADL)
were examined as need variables. The outcome of
interest was hospital stays/admissions.

Statistical Analysis
Initial bivariate analyses of selected predispos-

ing, enabling, and need variables by race was con-
ducted. Exploratory factor analysis was then per-

formed using SAS® to determine whether the pre-
disposing, enabling, and need variables load differ-
ently between blacks and whites. Because of the dis-
proportionately higher number of whites compared
to blacks in the LSOA sample, and the fact that the
predisposing, enabling, and need variables had dif-
ferent factor-loading between blacks and whites,
separate odds ratio, Chi-square statistics and 95%
confidence intervals were estimated for individual
ethnic groups in the initial bivariate models. Cross
tabulations, logistic regression, and other final
analyses were performed in SUDAANO, a statistical
software that takes into account the multistage sam-
pling design in estimating variance. Statistical sig-
nificance was assessed at the 5% level.

RESULTS
Table 1 illustrates the socioeconomic and demo-

graphic characteristics of the study population. The
cohort consisted of 560 blacks and 6,880 whites
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Table 2. Distribution of Difficulty in Walking and Difficulty in Toilet Use by Race

Sample Size Weighted Size Percent p-value
Difficulty in Walking
Whites 0.0001
Yes 1,484 229,970 22.1
No 5,343 808,094 77.9

Blocks
Yes 160 27,763 30.6
No 394 62,839 69.4

Difficulty in Toilet Use
Whites 0.0017
Yes 353 53,948 5.2
No 6,468 983,175 94.8

Blacks
Yes 46 8,196 9.0
No 508 82,767 91.0

Source: Longitudinal Survey on Aging, 1984, 1986.

who were 70 years of age or older in 1984.
Overall, 2% of the sample had no formal educa-

tion (Figure 1), but when stratified by ethnicity,
blacks constitute a disproportionately higher per-
centage (4.98% versus 1.37% for whites). The con-
verse is true for college education, with 8.90% of
whites in the sample having completed college,
compared to only 2.72% of blacks.

Fewer blacks (9.4%) rated their health status excel-
lent, compared to whites (15.5%). Blacks who rated
their health status as being poor were twice as many
in number as whites who rated their health status as
being poor (X2=40.42; p-value <0.001, Figure 2).

Figure 3 shows the distribution of living arrange-
ments (family relationships) by race. While a large
number (35%) of the elderly in the LSOA live alone,
elderly blacks are more likely to live with relatives
(35.8% blacks versus 15.1% whites, see Figure 3).
In addition, a higher proportion of whites (49.4%)
were married and lived with their spouses, compared
to blacks (38.5%). These differences were statisti-
cally significant (X2=36.68, p-value <0.001).

As shown in Table 2, analysis of the various
ADL measures and variation across races revealed
significant differences between blacks and whites
with regards to difficulty ambulating (p=0.0001)
and difficulty in toilet use (p=0.002).

Multivariate logistic regression analysis (Table
3) showed that older blacks are less likely to be
admitted into the hospital as compared to their old-

er white counterparts (OR 0.68, 95% CI 0.52-
0.89). It is also evident that elderly persons who
perceive their health status as being fair or poor are
three times as likely to be admitted into a hospital
than those who perceived their health status as
excellent (OR 2.99, 95% CI 2.15-4.15 and OR
2.79, 95% CI 1.92-4.05 respectively, Table 3).

The type of family relationship (i.e., living
arrangements) was also a predictor of short hospi-
tal stays. Elderly persons living with nonrelatives
are three times as likely to be admitted into the hos-
pital for short stays than those living with their
spouses (OR 2.90, 95% CI 1.44-5.82, Table 3).

Another significant predictor of hospital admis-
sion in the elderly was ADL. The elderly with defi-
ciency in ADL are more likely to be admitted into
a hospital than those who do not have a deficiency
(OR 1.78, 95% CI 1.64-1.96, Table 3).

Education, poverty status, family income, medi-
care, and social network variables (getting together
with friends, getting together with friends/neigh-
bors, going to church, talking with relatives on the
phone, attending movies, and attending sport events)
are not predictors of short hospital stays/admissions.

DISCUSSION
Race

The importance of skin color in racial classifica-
tion schemata has contributed to the dichotomy in
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Figure 2. Perceived Health Status by Race
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racial categorization into black and white.4 The
Longitudinal Study of Aging classified race into
white, black, and other; but our analysis examined
race using white and black categories, because our pri-
mary interest was in white-versus-black comparison.

Given the result of the multivariate logistic
regression analysis (Table 3), we believe that race/
ethnicity is a predictor of short hospital stays/
admissions. We also found that black elderly per-
sons are less likely to be admitted into the hospital,
compared to their older white counterparts. Several
studies have shown that blacks are less likely to
receive medical services-particularly intensive
care-than whites.5'6 Medicare data on hospital dis-
charges among persons 65 years of age or older
show that from 1986-1992, black beneficiaries
used 17 common procedures less often than white
beneficiaries. Of note is the fact that coronary

artery bypass surgery, percutaneous transluminal
coronary angioplasty, and total hip replacement
were less than half as frequent among blacks.7
Although we know that the rate of osteoporosis in
blacks is lower than in whites8'9 and may be respon-
sible for the difference in frequency of hip replace-
ment surgeries, these common procedures are like-
ly to require hospitalization and could partly
explain our findings. Andersen and Newman'0 also
examined trends in hospital admissions rates
between 1957-1970 and found that while overall
admission rates decreased slightly over the latter 10
years or so, the rates for whites continue to be sig-
nificantly higher. Our analysis shows that the trend
may have persisted to the present.

Factors, such as education and the skills that
come from it, inevitably restrict the ability of some
blacks to gain access to and negotiate effectively
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for the best medical treatment available."I In the
LSOA population, the highest level of education
completed by the majority of blacks was elemen-
tary school education (Figure 1). Among blacks,
the proportion that completed high school (12%)

was less than half the proportion of whites that
completed high school (26%). This observation
was repeated among college graduates. Bivariate
analysis of education attainment by race shows that
these differences were statistically significant.

Table 3. Multivariable Logistic Regression Analysis Modeling Hospital Admission With Race,
Health Status, Education, Poverty Index, Insurance Status, Family Support,

Social Relationship and Activities of Daily Living in the LSOA

Predictor Variables Odds Ratio 95% Cl
Lower Upper

Race** Whites 1.00 1.00 1.00
Blacks 0.68 0.52 0.89

Health Status*** Excellent 1.00 1.00 1.00
Very good 1.30 0.95 1.79
Good 1.59 1.15 2.18
Fair 2.99 2.15 4.15
Poor 2.79 1.92 4.05

Education 0.98 0.96 1.01

Poverty Status Above poverty 1.00 1.00 1.00
Blow poverty 0.88 0.67 1.17

Family Relationship** Living with spouse 1.00 1.00 1.00
Living with other relative 1.26 0.97 1.63
Living with nonrelative 2.90 1.44 5.82
Living alone 1.00 0.80 1.23

Family Income 0.99 0.93 1.05

Medicare Covered 1.00 1.00 1.00
Not covered 1.16 0.68 1.97

Get Together With Relatives Yes 1.00 1.00 1.00
No 0.93 0.75 1.15

Talk With Relatives on Phone Yes 1.00 1.00 1.00
No 0.97 0.74 1.27

Get Together With Friends/Neighbors Yes 1.00 1.00 1.00
No 1.10 0.91 1.34

Go to Movies, Sports, Events Yes 1.00 1.00 1.00
No 0.96 0.73 1.27

ADL* Yes 1.00 1.00 1.00
No 1.78 1.64 1.96

Source: Longitudinal Survey on Aging, 1984, 1986.

Cl = Confidence interval
* p-value=0.01 ** p-value <0.01 *** p-value<0.0001
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In addition, other studies'2 have shown that
blacks are less likely to demand or receive adequate
information about their disease process and more
likely to report themselves to be in poor health than
whites ofthe same age group and gender. It has also
been speculated that blacks and whites may differ in
terms of their treatment choices."3 These findings
should give rise to concern in view of the relatively
"poor" health status of blacks, compared to whites
in this country. Black/white differences among
adults in mortality and in prevalence of hyperten-
sion, diseases of the circulatory system, diabetes,

cancer, arthritis, nervous and mental disorders, dis-
abling conditions, and activity limitations have been
acknowledged.'4'15 Such findings indicate that, by
most of these measures, the health ofblack adults is
worse than that of their white counterparts.
Diseases that account for the largest proportion of
excess morbidity and mortality among blacks are
chronic diseases-especially hypertension, dia-
betes, stroke, renal disease, and common cancers.

In contrast to our findings, a study on younger
age groups (25-64 years) shows black beneficiar-
ies are hospitalized more often and have higher

Figure 3. Distribution of Family Relationship by Race
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mortality rates.'6 Perhaps this may hold true for a
subcategory of hospitalized, much sicker blacks
who enter the acute care hospital setting.

Health Status
The process through which individuals perceive

symptoms, interpret them, and decide to seek spe-
cific kinds of healthcare is extraordinarily complex.
Self-assessed health status is an important need
variable in Andersen's model and is related to such
factors as psychological distress, social competence,
and educational level of the individual. In this study,
elderly persons who perceived their health status as
being "fair" or "poor" were found to be three times
more likely to be admitted into a hospital than those
who perceived their health status as "excellent". Our
finding is supported by a similar study carried out
by Boult and colleagues,'7 who found poor self-rat-
ed general health to be one of eight risk factors that
affect elders' probability of being hospitalized
repeatedly over a period of four years. Individuals
that are more aware of their bodies are likely to
assess their health more negatively than their objec-
tive health status would indicate. Hansell'8 reported
a higher level of body awareness was significantly
associated with longitudinal increases in the volume
of patient-initiated illness visits to a health mainte-
nance organization but was not significantly associ-
ated with longitudinal changes in physician-initiated
follow-up visits, internal referrals, external referrals,
or hospital inpatient days.

When separate models were constructed for
blacks and whites, only poor health status predict-
ed short hospital admissions among blacks, where-
as a very good to excellent health status predicted
short hospital stay among older whites. This pro-
vides support for the argument that blacks are usu-
ally sicker before seeking medical attention, an
observation we discussed earlier.

Family Relationships
During the past three decades, researchers have

consistently documented that family members pro-
vide the bulk of care for the impaired or disabled
aged.9-22 Families are distinguished from other
groups by the permanence of relationships and by
members' expectations for love and mutual sup-
port. Typically, one family member assumes major
responsibility for care23-25; this person is most often
the spouse or daughter of the care recipient.26'27

In this study, we found that individuals living with

nonrelatives are three times more likely to be admit-
ted into the hospital for short stays than those living
with their spouses. This finding is not unexpected,
since in times of need the elderly generally first turn
to their family for social support,28-30 and illness is
certainly no exception. Elders' desire for families to
provide support is borne out the strong supportive
roles of families. The elderly individual living with a
spouse has access to services that a nonrelative may
not readily provide (such as feeding, toileting,
bathing, administering medications, etc.) and which
might influence the decision of the physician to
attend to the individual on an outpatient basis.

Lower incidence of mental illness and heart
attacks in communities characterized by close-knit
and stable ties has been reported.332 Evidence that
married persons have lower mortality rates than
unattached individuals, and that the recently
bereaved are at risk, has also been cited as an indi-
cator of the health-related role of social bonds.3334
Since social network support enhances immunity
to illness, influences health-related behaviors, and
maximizes adaptation and recovery to illness,35 an
elderly individual living with a nonrelative is like-
ly to have weaker social ties and therefore becomes
more vulnerable to illness requiring admission,
compared to someone living with a spouse.

It is interesting to note that while a large num-
ber of the elderly in the LSOA live alone, elderly
blacks are more likely to live with relatives, while
a higher proportion of whites are married and live
with their spouses, compared to blacks. These dif-
ferences were statistically significant and reflect
ethnocultural differences between the races.

Activities of Daily Living
ADLs are the basic tasks of everyday life, such as

eating, bathing, dressing, toileting, and transferring.
ADL assessment is useful in describing and compar-
ing the level of disability in elderly populations and
defining the need for personal assistance in home
care among disabled persons. Reported estimates of
the sizes of the elderly population with ADL disabil-
ities differ substantially across national surveys,36
mainly due to differences in the ADL items being
measured and in the definition of a "disability".

In multivariate logistic regression (Table 3), we
found that ADLs are a significant predictor of hospi-
tal admission. The elderly with deficits in the per-
formance of everyday activities are twice as likely to
be admitted into the hospital than those who have no
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deficits. Our finding is similar to the observations by
Scott and colleagues where they found that clients
with a decline inADL fumction in the South Carolina
Long Term Care data were at increased risk of insti-
tutionalization.37 When we examined the various
ADL measures and variation across races, we found
that significant differences exist between blacks and
whites with regards to difficulty in ambulating and in
toilet use, with more blacks reporting difficulty in
walking and in their ability to use the toilet compared
to whites. This finding suggests that blacks are more
functionally dependent in ADL activities than
whites3839 and is consistent with the reports that eld-
erly blacks are often admitted to the hospital more
severely ill than whites.40 In addition, medical condi-
tions, such as stroke that have substantial impact on
physical function in the elderly have been found to be
more common in blacks, compared to whites4' and
might be a contributory factor to the difference seen
in impairment between the two races.

CONCLUSION
Important differences continue to exist between

older Americans' access to healthcare services and
their overall health status. Elderly black persons are
less likely to be admitted into the hospital, compared
to their white counterparts. Poor health status is a
predictor of hospital admission among both older
whites and blacks. It appears that blacks are largely
admitted to the hospital in the later stages of a dis-
ease process. Overall, living with nonrelatives
appears to be a predictor of hospital admission
among the elderly but more so for whites than it is
for blacks. Health programs designed for and target-
ed towards elderly persons who report fair to poor
health status may provide a useful and early inter-
vention for preventing future disabilities. Identified
predictors could, in the future, be useful in estimat-
ing the risk of hospitalization, as well as in identify-
ing those at risk and those who may derive the great-
est benefit from focused and timely intervention.
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